Abstrad-The intensity of a monochromatic light required just to detect 30 Hz flicker as the point of entry of the light was changed in 0.5 mm steps across the eye's entrance pupil and measured throughout the spectrum on 4 protanopes and 5 deuteranopes. In general the directional sensitivity of the fovea1 cone of these dichromats is minimal in the same part of the spectrum that the spectral sensitivity is maximum. Since the action spectrum of only a single class of cones was evaluated by the procedure, it permits a quantitative comparison of two alternative models for directional sensitivity, one derived from the concept of self-screening the other from waveguiding. The overall results do not exclude either but are slightly better described by the former than by the latter.
INTRODUCTION A normal (trichromatic) color match no longer holds
when the point of pupil entry of light comprising the mixtures is moved from the center to the edge of the pupil. (Stiles, 1937; Brindley, 1953; Enoch and Stiles, 1961; Alpern, 1978) . This is because the action spectrum of at least one, and probably all three of the fovea1 cones [the absorption of light in the visual pigments of which underlies the match] is different for central than for peripheral pupil entry.
Theories of this color change are of two kinds. One, the self-screening hypothesis" (Stiles, 1937; Brindley, 1953; Walraven and Bouman, 1960; Enoch and Stiles, 1961; Alpern. 1978) assumes that central entry beams are absorbed by pigments in higher concentration than those going through the edge. These macroscopic models rely largely upon concepts developed from geometrical optics. The alternatives emphasize the waveguiding properties of photoreceptors. They relate to the fact that the diameter of individual fovea1 cones is of the order of the wavelength of light. With this approach the electromagnetic nature of light and the laws of physical optics are more appropriate than geometric optical considerations alone (Enoch. 1960; Wyngaard et a/., 1974) .
Quantitative confrontation of theoretical expectations with experimental results are to be found largely for the former variety of theory. While it cannot be doubted that the wave properties of light must play a significant role as light passes down individual photoreceptors, there is no good comparison of expectation from this kind of theory with psychophysical measurements. This is because until recently the waveguide properties of individual fovea1 cones could not easily be calculated. While one still cannot from any such theory predict how metameric matches will be upset with pupil entry, Snyder and Pask (1973) a theory of the change in brightness with point of pupil entry (i.e. the Stiles-Crawford effect of the first kind-SCI) based upon electromagnetic analysis of an individual fovea1 cone which promises this possibility. What is still needed for such a prediction from this theory is knowledge as to how the brightness of the spectrum of monochromatic lights varies with point of pupil entry and with wavelength for each of the three kinds of cones upon which fovea1 trichromacy depends.
In this and the following paper (Alpern and Zwas, 1979) measurements of the changes in brightness of monochromatic lights with point of pupil entry (when vision depends upon the absorption of light in fovea1 cones all containing the same visual pigments) are described. In this way, one can derive the change in the action spectrum of each class of cones studied with the change in the point of pupil entry. Coincidentally, data of this kind provide a more realistic test of the Snyder-Pask model than those they used (i.e. the wavelength variation in the brightness with point of pupil entry as perceived by the trichromatic fovea with its three kinds of cone visual pigments).
This paper studies the fovea1 cones containing a long-wave visual pigment erythrolabe (Rushton, 1965) and those containing chlorolahe (Rushton. 1963) a middle-wave pigment. For isolating these, the action spectrum required just for the detection of 30 Hz flicker in the foveas of deuteranopic and protanopic dichromats respectively, was measured for different pupil entry points. Rushton (1963 Rushton ( , 1965 . Alpern, 1974) and Alpern and Wake (1977) have shown densitometrically that these dichromatic foveas are missing respectively a medium-wave or a long-wave sensitive cone pigment; trichromatic foveas similarly evaluated have both a medium and a long wave photolabile pigment. (This observation has been confirmed on the three deuteranopes and the one protanope of the present study for whom it was examined, and there is no doubt of its genera1 validity for the remainder of the subjects as well) If it could be assumed that the remaining visual pigments in the VI IP/I&A
